Objective: To identify risk factors for and sonographic findings, complications and outcomes of emergency peripartum hysterectomy due to placenta previa/accreta. Materials and Methods: This was a retrospective review and descriptive study of women who underwent emergency peripartum hysterectomy due to placenta previa/accreta at Chang Gung Memorial Hospital between 1992 and 2001. All emergency peripartum hysterectomies were considered by the responsible physician to be a lifesaving procedure. Each chart was reviewed with emphasis on risk factors, sonographic findings, complications and outcomes. Results: There were 16 cases of emergency peripartum hysterectomy due to placenta previa/accreta (0.6/1,000 births). The mean hospitalization time was 8 days (range, 5-24 days) and the mean operation time was about 150 minutes (range, 85-335 mins). The estimated mean blood loss was 3,800 mL (range, 2,700-12,000 mL) and the mean amount of whole blood transfused was 15 units (range, 10-38 units). Two cases of bladder injury occurred when dissecting the bladder from the lower uterine segment and cervix. Conclusions: The association of placenta previa and prior cesarean delivery with placenta accreta and emergency peripartum hysterectomy is well documented. Emergency peripartum hysterectomy remains a potentially lifesaving procedure with which every practitioner of obstetrics must be familiar. In facilities that have interventional radiological services and well-trained angiographers available on a 24-hour basis, prophylactic placement of catheters for possible selective embolization may be considered in patients with placenta previa and a prior cesarean section and sonographic findings of placenta accreta. There should be a clear, tried and tested protocol for dealing with massive obstetric hemorrhage to decrease maternal morbidity and mortality. [Taiwanese J Obstet Gynecol 2004;43(4):206-210] 
Introduction
Emergency peripartum hysterectomy in obstetric practice is generally used in life-threatening situations. Peripartum hysterectomy is often associated with relatively high morbidity and mortality rates, especially when performed in emergency situations [1] [2] [3] [4] [5] [6] [7] . This study reviews 10 years of experience with emergency peripartum hysterectomies due to placenta previa/accreta at our hospital to identify the risk factors, sonographic findings, complications and outcomes. Managing cases of placenta previa totalis with antenatal sonographic diagnosis of placenta accreta is also discussed.
Materials and Methods
This was a retrospective review and descriptive study of women who underwent an emergency peripartum hysterectomy due to placenta previa/accreta at our hos-pital between 1992 and 2001. The diagnosis of placenta accreta was based on pathologic findings. The absence of decidua basalis between the placenta villi and myometrium establishes the diagnosis. All emergency peripartum hysterectomies were unplanned and were considered by the responsible physician to be a lifesaving procedure. Mothers of fetuses with a gestational age of less than 24 weeks were excluded. Each patient chart was reviewed with an emphasis on risk factors, sonographic findings, complications and outcomes. The antenatal sonographic diagnosis of placenta accreta was based on the presence of prominent large or multiple placental venous lakes (lacunar flow) and failure to visualize a hypoechoic zone at the placental margin.
Results
During the study period, there were 27,062 deliveries at our hospital, among which 8,930 deliveries (33%) were by cesarean section (CS). Sixteen deliveries (0.6/1,000 births) were followed by an emergency peripartum hysterectomy to save the life of the mother due to massive hemorrhage at the time of the CS or postpartum.
All mothers with placenta previa had had at least one prior cesarean delivery (Table 1) . Four patients underwent emergency cesarean hysterectomy due to massive hemorrhage and profound hypotension immediately after removing the placenta, while in eight cases, emergency postpartum hysterectomy was performed for unimproved massive hemorrhage and profound hypotension after CS. Of these, three had received intrauterine gauze packing for compression hemostasis and one had undergone emergency transarterial embolization (TAE) before the hysterectomy. The mean hospitalization time was 8 days (range, 5-24 days) ( Table 2 ). The mean operative time for peripartum hemorrhage was about 150 minutes (range, 85-335 mins). The estimated mean blood loss was 3,800 mL (range, 2,700-12,000 mL). The mean amount of whole blood transfused was 15 units (range, 10-38 units). Two cases of bladder injury occurred when dissecting the bladder from the lower uterine segment and cervix. The outcomes of bladder injury postcystorrhaphy were good without sequelae. No maternal deaths or disseminated intravascular coagulation occurred. All cases experienced either intraoperative or postoperative hypotension and needed blood replacement. Six patients underwent surgery remote from term due to massive vaginal bleeding or tocolysis failure. Poor chart recordings of sonographic findings concerning placenta accreta were noted. Only four cases had chart recordings of sonographic findings of placental turbulent lacunar flow.
Discussion
As the incidence of CS continues to rise, both in Taiwan and worldwide, the problem of placenta previa/accreta is likely to become more common. The association of placenta previa and prior cesarean delivery with placenta accreta and the risks of a hysterectomy are well documented [6] [7] [8] . Nielsen et al reported that the risk of placenta previa was 0.25% with an unscarred uterus and 1.22% in patients with one or more previous CSs [6] . Clark et al reported that the risk of placenta previa increased from 0.26% with an unscarred uterus to 10% with four or more previous CSs [8] .
Patients presenting with placenta previa and an unscarred uterus have a 5% risk of clinical placenta accreta. With placenta previa and one previous CS, the risk of placenta accreta is 24%; this risk continues to increase to 67% with placenta previa and four or more CSs. With placenta previa and one or more previous CSs, the overall risk of placenta accreta is 35% [8] . Nielsen et al reported that patients presenting with placenta previa and a scarred uterus had a 16% risk of undergoing a cesarean hysterectomy because of placenta accreta and severe hemorrhage, compared to 3.6% of patients with placenta previa and an unscarred uterus [6] .
Transvaginal sonography and color Doppler imaging improve the diagnostic accuracy of predicting placenta accreta in patients with persistent placenta previa. Recent reports describe the antenatal sonographic diagnosis of placenta accreta based on the presence of prominent large or multiple placental venous lakes (lacunar flow) and a failure to visualize a hypoechoic zone at the placental margin [9] [10] [11] .
There are significantly higher risks of hemorrhage, disseminated intravascular coagulation, hypotension and a hysterectomy in patients with a previous cesarean delivery, placenta previa and placenta accreta compared with cases with a previous cesarean delivery and placenta previa but no placenta accreta [1] [2] [3] [4] [5] [6] [7] . Discovery of placenta previa and these sonographic features in a pa- Adequate cross-matched blood preparation and intravenous cannulation prior to the operation may make a significant difference in successful resuscitation. Before abdominal delivery, the placental outline should be determined by ultrasound and efforts should be made not to cut through it when entering the uterus. If there is an anteriolateral previa, a vertical incision should be made in the lower uterine segment on the opposite side. The major urologic complications of emergency cesarean hysterectomy are urinary bladder and ureter injuries. A previous cesarean delivery requires careful sharp dissection of the bladder from the lower uterine segment and cervix. A recognized and properly repaired bladder with subsequent drainage is associated with a low incidence of long-term morbidity. Suspected bladder injury requires intraoperative evaluation of bladder integrity by retrograde administration of indigo carmine or methylene blue. Park and Duff suggest routine evaluation of bladder integrity at the conclusion of every cesarean hysterectomy [12] . To avoid ureteral injury during the operation, a urologic surgeon should be consulted about placement of the ureteral stent as a marker prior to the operation. An emergency peripartum hysterectomy remains a potentially lifesaving procedure with which every practitioner of obstetrics must be familiar.
Three cases received intrauterine gauze packing for compression hemostasis, but all failed to achieve hemostasis. Finally, we performed emergency postpartum hysterectomy to save the lives of these women. The effectiveness of uterine packing in cases of placenta previa/accreta needs to be further evaluated [13] .
Treatment of obstetric hemorrhage by selective embolization of damaged pelvic vessels under fluoroscopy holds promise as an alternative to surgical intervention [14] . Alvarez et al reported five patients who were at risk for intrapartum hemorrhage, based on sonographic findings, for whom catheters were inserted into the hypogastric vessels prior to elective cesarean delivery. Three patients subsequently required selective embolization [15] . In comparison to patients undergoing selective embolization following prophylactic catheter placement, patients in the emergency group, who all had coagulopathy at the time of embolization, sustained substantially greater blood loss and had an increased rate of postpartum complications. Finally, there was a significant reduction in total embolization time and, therefore, in radiation exposure in patients undergoing prophylactic catheter placement prior to selective embolization. These data support the conclusion that, in patients determined to be at risk for intrapartum or postpartum hemorrhage, the prophylactic placement of catheters allows selective embolization in a hemodynamically intact patient with stable coagulation indices, theoretically reducing the risk of maternal morbidity and possibly mortality [15] .
In facilities that have interventional radiological services and well-trained angiographers available on a 24-hour basis, prophylactic placement of catheters for possible selective embolization may be considered for patients with placenta previa with a prior CS and sonographic findings of placenta accreta. Angiographers can perform immediate selective embolization if massive uterine bleeding is encountered after removing the placenta. Otherwise, angiographers can be allowed to perform selective embolization of the uterine artery to decrease the blood supply to the uterus before removing the placenta. Angiographers can repeat the TAE procedure to achieve hemostasis if subsequent massive uterine bleeding occurs after removing the placenta. If all the TAE procedures fail, Porro's hysterectomy can immediately be performed. Prophylactic arterial catheterization for selective embolization is a promising modality for obstetric hemorrhage, especially due to placenta accreta. It deserves greater attention and further studies.
It is evident that a history of cesarean delivery has an impact on a woman's future pregnancies. Patients with previous CSs are at increased risk for complications, including lengthy and difficult repeat cesarean deliveries, placenta previa, placenta accreta, uterine rupture, hemorrhagic shock, transfusions, hysterectomy and death. To decrease the incidence of emergency peripartum hysterectomies due to placenta previa/accreta, it is vital to decrease the primary CS rate and encourage vaginal birth after CS with careful supervision [1] [2] [3] [4] [5] [6] [7] [8] . There should be a clear, tried and tested protocol for dealing with massive obstetric hemorrhage to decrease maternal morbidity and mortality.
